Energetics and mechanism of actomyosin adenosine triphosphatase.
Rate constants were determined for the reaction of actin with subfragment 1 (S1), S1-product complex, heavy meromyosin (HMM), and HMM-products complex for a range of temperatures, pH's, and ionic strengths. For actin concentrations up to 10 muM, the rate of reassociation of the product intermediate was equal to the rate of actomyosin subfragment 1 (acto-S1) or acto-HMM adenosine triphosphatase (ATPase). Therefore, under these conditions, the only important pathway for adenosine triphosphate hydrolysis is through the dissociation and recombination of S1 or HMM. The apparent rate constants for the association of S1 and S1-product with actin showed a similar large ionic strength dependence. The S1-product reaction had a large temperature dependence paralleling the rate of acto-S1 ATPase, while the reaction with S1 had a much smaller variation with temperature. The low value of the rate constant for the S1-product reaction and its relationship to the s1 areaction suggests that the apparent rate constant does not measure a simple second-order reaction. A plausible mechanism is a rapid equilibrium for the binding step, followed by a transition (product release) which increases the association constant. A refractory state could also reduce the apparent rate constant of recombination. An approximate assignment of equilibrium constants for the acto-S1 ATPase reaction was made based on the interpretation of the present evidence and equilibrium constnats for the S1 ATPase.